Equine viral rhinopneumonitis type I virus was isolated from spinal cord and brain of a paraparetic horse with disseminated necrotizing myeloencephalitis. Necrotic arteriolitis, nonsuppurative necrotizing myeloencephalitis and Gasserian ganglioneuritis were present. On record were 12 more cases of horses with similar lesions. The horses had been ataxic or paretic for up to several weeks. A field survey indicated that 14 of 24 horses with acute myelitic signs developed them after recent exposure to respiratory disease.
Since the mid-1800s enzootics of ataxia and paraplegia have been described in horses [3, 151. More recently, authors have associated similar enzootics with herpes virus infections [l, 6, 13, 141. There is considerable confusion on the subject because a test for this virus in living horses is lacking and the disease is similar to equine sensory ataxia and viral and parasitic encephalitides. The lesions reported here may provide some definitions.
Since 1958 and especially in the past 3 years, acute neurological problems of young and mature Ontario horses have occurred. These horses had similar lesions of the brain and spinal cord or both. Generally, sudden onset of a unilateral fore-or hind-leg lameless progresses to ataxia and recumbency or sudden onset of posterior ataxia and subsequent recumbency. Equine herpes virus type I recently was isolated from the brain and spinal cord of a horse U61.
Case History
A 3-year-old Standardbred filly and a 5-year-old Standardbred mare from separate racing stables were housed with a 17-year-old gelding. Eighteen days later, the 3-year-old developed a temperature of 39.7"C and a cough, and 2 days later, it became paraparetic. Over an 8-day period it recovered and was sold as sound. On the 21st day after purchase, the mare developed a temperature of 40°C. On the third day of illness, it developed severe paresis; proprioceptive deficits were apparent in the hindlegs. On the fifth day, it became laterally recumbent and incontinent. On the ninth day, the mare remained recumbent, and could whinny, but was totally paralyzed except for the head. There was pain sensation over the body, and there was anal reflex. A cerebrospinal fluid sample showed six cells per cubic millimeter. The cells were predominantly mononuclear; however, there were some macrophages containing cytoplasmic vacuoles. The Pandy test for globulin gave a trace reaction, and electrophoresis of cerebrospinal fluid showed a small y-globulin peak. The mare was killed on day 10 (case 35076) and necropsied. The gelding developed a fever and cough 4 days after the mare became sick; however, it recovered without neurological signs evident.
Results

Necropsy
Scattered hemorrhages were on the intervertebral nerve roots and on the external surface of the dura mater along the entire spinal cord. Formalinfixed nervous tissue slices contained multiple dark grey to hemorrhagic foci 2-4 mm in diameter in the grey and white matter of the lumbar and thoracic cord (fig. I). Similar foci were in the corpus callosum, septal nucleus, internal capsule and medulla. The right lung was consolidated, and the bronchi were filled with mucopurulent exudate.
Lesions were confined to the brain, spinal cord, Gasserian ganglion and lung. No lesions were seen in sections of brachial nerve, liver, kidney, spleen or adrenal. There were focal necrotic lesions in the corpus callosum, occipital centrum semiovale ( fig. 2 ), mesencephalon and septal nucleus. Arterioles with necrosis ( fig. 3, 4) of the media and adventitia were in or adjacent to these foci. In the medulla and thalamus, perivascular mononuclear cuffing was seen. The adventitia of cuffed vessels was also spread and infiltrated by mononuclear cells. Occasional giant cells were seen in the Virchow-Robins spaces of some vessels. In the spinal cord, lesions were seen at all vertebral levels. Multiple focal areas of axonal swelling were in white matter ( fig. 5) , and in the grey matter there were hemorrhagic foci. Arteriolitis and necrosis of leptomeningeal arterioles was apparent. Accumulations of lymphocytes were between the perikaryons of the Gasserian ganglion. The lung was affected with a suppurative bronchopneumonia, considered secondary to the animal's prolonged recumbency.
Virology and Serology
The brain and spinal cord were quickly removed after death, and segments of all major divisions with dura mater intact were quickly frozen by immersion in dry ice and absolute alcohol. These were stored at -70 " C until examined. The dura mater was removed, not contaminating the enclosed spinal cord, and small slices were removed from the centre of the segments. Phosphate-buffered saline suspensions (10 % w/v) of the specimens were prepared and were inoculated onto primary horse kidney cell cultures. Specimens of spinal cord taken from the thoracic and cervical spinal cord as well as brain produced a cytopathic effect in cell cultures. The cytopathic effect was evident after 4 days. On subculturing, this was evident within 24 h. The virus isolated was identified by serum neutralization tests and plaque reduction tests as equine herpes virus type I. This strain has been designated Serum from all three horses was collected at the time of the illness of the mare. Titres were 1 : 200 for the filly, 1 : 300 for the mare and 1 : 50 for the gelding. Convalescent samples were taken from the filly 7 weeks after the first sample. The titre had risen to 1 : 500. The gelding's titre, 2 weeks after the first sample, was 1 :4. The falling titre in the gelding may indicate that clinical signs in this horse were unrelated to the virus; in our experience, however, serological response of old horses to recurrent infection is often erratic. Attempts to recover the virus from a nasal swab of the gelding were unproductive.
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A fluorescent antibody test for the presence of rabies virus in the necropsied horse was negative.
Retrospective Study
Sixteen years of equine cases with clinical signs of spinal cord disease accompanied by spinal cord lesions were studied. All horses had been necropsied in the department of pathology at the Ontario Veterinary College. The cases reviewed included all of the commoner causes of spinal ataxia in horses, including equine sensory ataxia, vertebral fractures, rabies, cauda equina neuritis, verminous myelitis, encephalitis and cerebellar dysplasia. From this large group, cases were selected using the following criteria: nonsuppurative myelitic lesions, ganglioneuritis of fifth cranial nerve, necrotic arteriolar lesions in spinal cord, and negative rabies test.
In all the cases collected, two of these criteria were met, and in most, three or four of the criteria were satisfied. None of these cases had lesions consistent with the commoner causes of spinal ataxia. These four features, in the absence of other disease processes, warranted a common grouping.
Field Survey
Sixty-nine Ontario veterinarians, who had predominantly equine practices, were sent questionnaires concerning their experiences with a myeliticlike syndrome. They were told that horses with this syndrome developed sudden ataxia that might become more severe over several days and lead to recumbency and that the condition might follow respiratory disease or abortion. Fifty-nine responded, and 23 thought they had seen an acute myelitic disease. Most of the veterinarians worked with Standardbreds, and 14 of the reported cases were in this breed. Other reported cases were evenly divided between Thoroughbreds and mixed pleasure breeds. In no case was abortion reported to be related to the problem, but in 14 of the 24 horses, there was either respiratory disease 1 week before development of the neurologic complaint or the horse had been in recent contact with other horses having respiratory disease. Fifteen horses worsened during the first week of illness, whereas nine improved. Of the 15 horses reported as recovering, 12 did so within 1 month. The other three took up to 6 months to recover fully. There was no evidence that this syndrome followed the use of herpes virus vaccination.
Affected horses were mostly those on the racing circuit; however, significant numbers also were seen in breeding operations and in pleasure horse boarding establishments. More than half of the cases occurred in the fall of the year, and few cases were seen in the winter months. The horses in 15 of the reported cases were recumbent at some time during the disease. The 15 horses that recovered did so completely, with no residual signs. Seven of these won races after the illness. Twenty-three of the horses were over I year old when they became affected.
Discussion
Acute ataxia progressing rapidly to recumbency and sometimes death in horses is a diagnostic problem. Equine sensory ataxia, in its early stages, may present in this way, although death over the short course is extremely unusual. The arboviral equine encephalitides and rabies are serious considerations, especially in endemic areas. Verminous encephalitis has been shown also to present in this way [8], and traumatic spinal or brain injuries may produce signs of this type. Cauda equina neuritis is much slower in onset and is not known to be the direct cause of death, even in the late stages. Toxoplasmal and related protozoal encephalomyelitides may cause an acute or more chronic progressive fatal neurologic problems in horses [4, 5, lo] , and gross focal necrotic lesions are often seen in the brain and spinal cord. Trophozoites or cyst forms of the parasite are usually associated with the lesions but may not be numerous in tissue sections. To this growing list of causes of acute paralytic disease in horses, equine herpes virus type I must be added. Paralytic signs and histological lesions were produced 7 days after inoculation with this virus; however, the virus was not recovered [6] . The isolation of the virus from nervous tissue in the horse reported here and in other horses with an acute paralytic disease [ 131 justifies further investigation of the pathogenesis and neurotropism. Preliminary work has shown that the neurological syndrome and neuropathologic lesions can be reproduced experimentally in the horse [9]. Review of necropsied cases of paralyzed Ontario horses with myelitis (table I, 11) suggests that there are common features. The most obvious similarities are those of multiple focal axonal lesions or necrotizing lesions in the spinal cord and brain or both. These lesions are accompanied by mild to severe focal gliosis, perivascular mononuclear cuffs and, occasionally, giant cell formations in Virchow-Robins spaces. Toxoplasma or toxoplasma-like organisms have not been seen in our cases. Necrosis of vessels in the nervous tissue or in the leptomeninges appears in 12 of our 13 cases and has been seen by others [6, 121. Focal necrotizing lesions are closely associated with the vascular lesions. The presence of hyaline thrombi in arterioles and capillaries in and around these lesions suggests that the focal lesions may result from hypoxia or ischemia ( fig. 6 ). Central chromatolysis in neurons of the grey columns and neuronal ghost forms without neuronophagia are consistent with an hypoxic pathologic process.
The hemorrhagic lesions ( fig. 6,7) are probably secondary to the vascular lesions and represent an early lesion. The nonhemorrhagic foci characterized by axonal swelling are a logical later stage when blood has been resorbed and the axonal swelling becomes more pronounced ( fig. 5) . Trigeminal ganglioneuritis in 10 of the horses is a notable finding and does much to confuse this herpes-associated disease with rabies, especially when the focal malacic lesions are minimal. Since we saw peripheral neuritic lesions in three horses with unilateral lameness possible, we urge pathologists to examine the ganglia and peripheral nerves for lesions. Prior studies of experimental herpes viral infections in dogs have shown focal neuritic lesions [I 11.
The field survey data are of limited value since the cases seen and reported by veterinarians may have resulted from diverse causes. The value of the survey was that almost 50"" of veterinarians surveyed in Ontario saw horses with an acute paraplegic condition, and 14 of the cases reported were associated in some way with respiratory diseases. The fact that nine improved within 1 week of initiation of signs and 12 recovered fully within I month suggests very strongly that the condition was not due to equine sensory ataxia, arboviral encephalitis, toxoplasmal or related protozoal encephalomyelitis.
The difficulty with isolation of the type 1 virus may be explained in several ways. It has been suggested from serological evidence that an immune mechanism is involved in producing the neurological signs [6] . The fact that necrotic vasculitis is often seen in the central nervous system of affected horses [2, 71, supports this opinion. Since our viral isolate initially required 4 days to produce cytopathic effects the virus may be bound to antibody in the nervous tissue or may be in some other inhibited state. Further work on the pathogenesis of this equine-herpes-virus-associated neurologic disease is required.
